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(54) MAGNETIC DISK SUBSTRATE 

(57)Abstract: 

PURPOSE: To prevent peeling of an upper layer or 
peeling of a material which forms a rough pattern by 
applying the material which forms a rough pattern on the 
surface of a nonmagnetic supporting body to form lots of 
island-like structures which are discontinuous in the 
plane direction of the surface. 

CONSTITUTION: A Ag film 2 to form a rough pattern is 
formed on a magnetic disk substrate 1, on which a Ti 
film 3 is formed as an oxygen trapping metal layer to 
about 40nm thickness by DC magnetron sputtering 
method using Ar gas. Then the substrate 1 is heated to 
200° C and then a Cr film 4 as a base layer, a 
Co0.7Ni0.30 film 5 as a magnetic layer and a carbon 
protective film 6 are formed thereon to 150nm, 60nm, 
and 30nm thickness, respectively. The obtd. magnetic 
disk has about 1500Oe coercive force. After a lubricant 
is applied on the magnetic disk, a CSS test is performed 
which shows that the coefft. of friction of the disk is < 
0.2 even for 30000 CSS cycles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate for magnetic disks which consists of a nonmagnetic base material on 
which the matter for concavo-convex formation for forming irregularity on the front face was put 
said matter for concavo-convex formation [ whether they are one sort of metal simple 
substances chosen from the group which consists of Ag, aluminum, Cu, and Au, and ] Or are the 
alloy which consists of two or more sorts of metal simple substances, and the island-shape 
structure of discontinuous a large number is formed in the direction of a field of this front face 
on said front face of said nonmagnetic base material with said matter for concavo-convex 
formation. The average of roughness height of said matter for concavo-convex formation put on 
said front face of said nonmagnetic base material is a substrate for magnetic disks characterized 
by being 2~8nm. 

[Claim 2] Said matter for concavo-convex formation is a substrate for magnetic disks according 
to claim 1 characterized by having covered with 10 - 85% of coverage the field in which said a 
majority of island-shape structures on said front face of said nonmagnetic base material were 
formed. 

[Claim 3] Said nonmagnetic base material is a substrate for magnetic disks according to claim 1 
or 2 characterized by being the float glass plate of a soda lime presentation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Magnetic properties of this invention are especially good about the 
substrate for magnetic disks using the nonmagnetic base material which consists of a glass plate 



etc., and it is related with the substrate for magnetic disks which can produce a magnetic disk 

with high productivity. 

[0002] 

[Description of the Prior Art] Generally, a glass plate is excellent in the smooth nature of the 
front face, it is hard, and deformation resistance is large, and surface discontinuity attracts 
attention as a substrate for high density magnetic disks from few reasons (for example, JP,49- 
1 22101 A and JP.52-1 8002,A). 

[0003] Moreover, it faces using a glass plate as a substrate for magnetic disks, and the method 
- of raising the contact property (a CSS property, head stick nature) of a magnetic disk and the 
magnetic head is learned by etching the front face by the physical method and/or the chemical 
approach, and forming irregularity (for example, JP,63-160010,A). 

[0004] Moreover, the method of improving the above-mentioned contact property is also learned 

by forming irregularity on the surface of a glass plate using the approach of spraying the minute 

drop of the solution of an organometallic compound (for example, JP, 63-1 6001 4,A). 

[0005] Furthermore, the method of improving the above-mentioned contact property is also 

learned by forming the concavo-convex formative layer which consists of aluminum on a glass 

plate (JP,62-256215,A). 

[0006] 

[Problem(s) to be Solved by the Invention] However, although the improvement of the above- 
mentioned contact property was found when the magnetic disk was produced using the glass 
plate which formed irregularity in the front face by either of some above approaches as a 
substrate for magnetic disks, there was a problem that magnetic properties to the extent that it 
is expected were not acquired. 

[0007] Moreover, by the approach of etching the front face of a glass plate as mentioned above, 
it is complicated to form irregularity in a front face, and there was a problem which the 
reinforcement of a glass plate is reduced or checks the smooth nature of the front face. 
[0008] Furthermore, there was a problem that were easy to produce a degradation part in the 
magnetic layer produced on the glass plate since it was easy to generate the gas in which the 
magnetic properties of a magnetic disk are reduced from an organometallic compound, and only 
the low thing of magnetic properties was obtained as mentioned above although it has the 
advantage which neither lowering of the reinforcement of a glass plate nor lowering of smooth 
nature produces in order not to etch by the approach using an organometallic compound. 
[0009] In addition, since the cohesive energy between aluminum atoms which are covering 
metals (the "metal" contains both the metal simple substance and the alloy in the text) is large 
on the front face of the glass plate in an elevated-temperature condition, the irregularity of the 
front face of the glass plate by the above aluminum is produced. Then, since the cohesive 
energy between covering metal atoms is large compared with the interaction between substrate- 
covering metals, generally the covering metal which can form irregularity does not have adhesion 
force strong if the adhesion force of a substrate for magnetic disks like a glass plate and a 
covering metal like aluminum is observed with a substrate. Therefore, exfoliation of the film in 
aluminum / glass interface arises only by putting aluminum simply on a glass plate according to 
the strong frictional force produced in the case of a CSS trial. This was the problem before 
discussing coefficient of friction by friction with the head at the time of the CSS trial generally 
made into a problem, and a magnetic disk, and was a big problem in respect of the dependability 
of a magnetic disk. 

[0010] The object of this invention is canceling the above troubles, and magnetic properties are 
good and are offering the substrate for magnetic disks which can produce a magnetic disk with 
high productivity. 
[0011] 

[Means for Solving the Problem] In the substrate for magnetic disks which consists of a 
nonmagnetic base material on which the matter for concavo-convex formation for this invention 
to form irregularity on the front face was put said matter for concavo-convex formation 
[ whether they are one sort of metal simple substances chosen from the group which consists of 
Ag, aluminum, Cu and Au, and ] Or are the alloy which consists of two or more sorts of metal 



4/1U V 



simple substances, and the island-shape structure of discontinuous a large number is formed in > 
the direction of a field of this front face on said front face of said nonmagnetic base material 
with said matter for concavo-convex formation. The average of roughness height of said matter 
for concavo-convex formation put on said front face of said nonmagnetic base material is 
characterized by being 2-8nm. 

[0012] As a nonmagnetic base material used in this invention, a glass plate, a ceramic plate, an 
aluminum plate, and a titanium metal piate are mentioned, for example. In these, the point of 
surface surface smoothness to a glass plate is desirable, and especially since the glass plate of a 
soda lime presentation manufactured with the float glass process also in the glass plate can 
come to hand most cheaply, it is desirable. 

[0013] In this invention, physical vapor deposition, such as a sputtering type vacuum deposition 
method, can be used as an approach of forming irregularity with the matter for concavo-convex 
formation on the front face of a nonmagnetic base material. If the alloy which consists of above 
Ag, aluminum, Cu(s) or Au(s), or these two sorts or more is made to vapor-deposit, making 
temperature of a nonmagnetic base material comparatively high, and making it condense a 
covering metal on a nonmagnetic base material using physical vapor deposition, such as a 
vacuum sputtering type vacuum deposition method, in this case, it can cover the front face of a 
nonmagnetic base material with the island-shape structure of a large number which have 
irregularity-irregularity in that initial stage. In this case, by adjusting the temperature and the 
amount of vacuum evaporationo of a nonmagnetic base material, the configuration of the above- 
mentioned irregularity can be adjusted, and the concavo-convex configuration which has much 
island-shape structures can usually heat and form a nonmagnetic base material in the 
temperature of 100-400 degrees C. And if temperature of this nonmagnetic base material is 
made high, concavo-convex height will become large, and if the amount of vacuum evaporationo 
is made to increase, a concavo-convex pitch will decrease. 

[0014] The field in which much island-shape structures on the front face of a nonmagnetic base 
material were formed () Namely, the coverage which covers the field containing both much 
island-shape structures and the discontinuous part of the shape of a mesh between them with 
the matter for concavo-convex formation although especially the value is not restricted, it is 10 
- 85% — **, if it is desirable and larger than 85% The adhesion by the side of the magnetic layer 
formed a nonmagnetic base material side and on this nonmagnetic base material falls, and if 
smaller than 10%, the average of roughness height of the matter for concavo-convex formation 
will become small too much, and a desired concavo-convex configuration becomes is hard to be 
acquired. Moreover, if it is desirable that it is necessary to be 2-8nm, and is 2-6nm as for the 
average of roughness height of the matter for concavo-convex formation which forms much 
island-shape structures on the front face of a nonmagnetic base material and it is larger than 
8nm, it cannot stop the amount of bit shifts small, and if smaller than 2nm, the mechanical 
absorption phenomenon between the magnetic layer side formed on a nonmagnetic base material 
and a magnetic-head side will become easy to produce it. Moreover, as for the height (height of 
heights) of the island in much island-shape structures, it is usually desirable that it is 5-150nm. 
Moreover, as for the maximum granularity of the concavo-convex configuration (namely, matter 
for concavo-convex formation on a nonmagnetic base material) by much island-shape 
structures, it is desirable that it is 150nm or less, and in order to give desirable irregularity to the 
protective coat formed as the further upper maximum upper layer rather than a magnetic layer 
on the front face of a nonmagnetic base material in order to make transit of a head smooth, it is 
still more desirable [ the granularity ] that it is 10-50nm. in order that it may be desirable that it 
is 0.05-1 micrometer and it may usually give the irregularity on the front face of a nonmagnetic 
base material certainly to the above-mentioned maximum upper layer, and in order that 
[ furthermore, ] a concavo-convex pitch may make transit of a head smooth — 0.1 - it is still 
more desirable that it is 0.5 micrometers. 

[0015] Although a magnetic disk is producible using the substrate for magnetic disks by this 
invention, as for such a magnetic disk, it is desirable that the substrate layer prepared in this 
magnetic layer bottom is prepared, respectively in order to raise the crystallinity of a magnetic 
layer and this magnetic layer between the protective layers formed on the concavo-convex 



forming face of the above-mentioned nonmagnetic base material and this nonmagnetic base 
' material, and the oxygen trap layer is further prepared between the above-mentioned 
. nonmagnetic base material and the above-mentioned substrate layer. 
[0016] The above-mentioned substrate layer should just usually consist of an alloy which uses 
Cr or Cr as a principal component, when using the ingredient of a CoNi system as a magnetic 
layer. Moreover, although the above-mentioned substrate layer raises magnetic properties by 
leaps and bounds, if the above-mentioned oxygen trap layer is prepared in this substrate film 
bottom, magnetic properties will improve further. The alloy which consists of one sort of metal 
simple substances and two or more sorts of metal simple substances which were chosen from 
the group which consists of Ti, Zr, V, Nb, Ta, and Y as such an oxygen trap layer can be 
illustrated. And also in these, the adhesion force of Ti with a nonmagnetic base material is good, 
and since a trap is improved oxygen, it is especially desirable. Such an oxygen trap layer raises 
magnetic properties by preventing lifting of the oxygen from a nonmagnetic base material, and 
raising the crystallinity of a substrate layer, in addition, the upper and lower sides of the matter 
for concavo-convex formation with which the above-mentioned oxygen trap layer forms much 
island-shape structures — even if prepared in any, the same effectiveness as **** is acquired. 
[0017] 

[Embodiment of the Invention] 

The soda lime glass substrate (object by which was processed disc-like and the chemical 
strengthening was carried out) washed with the sufficient example 1 was heated at 200 degrees 
C in the vacuum, and Ag was formed on this substrate by the DC magnetron sputtering method 
using Ar gas. Membrane formation conditions were performed on the conditions which are 
converted from the conditions which usually form Ag film of 100-200nm thickness and by which 
Ag film of about 25nm thickness is formed. 

[0018] Thus, when produced Ag film for concavo-convex formation was observed using the 
electron microscope, this Ag film had become the island-shape structure of a large number 
which much mountain range-like heights of height of about 25nm and the magnitude of about 
100nm of lateral **** separated irregularly, as shown in drawing 1 . Moreover, the coverage of 
Ag film at this time was 84%. 

[0019] As shown at drawing 2 on the substrate 1 for magnetic disks in which the Ag film 2 for 
concavo-convex formation was formed by the above-mentioned approach Similarly the DC 
magnetron sputtering method using Ar gas covers the Ti film 3 as an oxygen trap metal layer by 
about 40nm thickness. After heating this substrate 1 to 200 degrees C, the sequential coat of 
the protective coat 6 which consists of the Cr film 4 as a substrate layer, Co0.70Nio.30 film 5 as 
a magnetic layer, and carbon was carried out by 150nm thickness, 60nm thickness, and 30nm 
thickness, respectively. 

[0020] At this time, the coat of a protective coat 6 was continuously performed with the 
sputtering system of an inline type from the coat of the Ti film 3, without breaking a vacua. 
[0021] Thus, when the coercive force of the produced magnetic disk was measured, it was the 
value of 1,500 [Oe] extent. Moreover, when the CSS trial (contact start stop trial) was carried 
out after applying lubricant on this magnetic disk, even if it performed CSS 30,000 times, 
coefficient of friction was 0.2 or less. 

[0022] In the above-mentioned example 1, although the Ti film 3 is formed in Cr substrate film 4 
bottom as an oxygen trap metal layer, this Ti film 3 has the effectiveness which makes magnetic 
properties good by preventing generating of the gas from a substrate 1 side, and raising the 
crystallinity of Cr substrate film 4. In fact, the coercive force of another magnetic disk produced 
by the same actuation as this example 1 except having not formed the Ti film 3 was as low as 
1,300 [Oe], and the half-value width of the diffraction reinforcement of the 1 10th page of Cr 
substrate film 4 for which it asked with the X-ray diffraction method about this another magnetic 
disk had spread rather than that of Cr substrate film 4 on the Ti film 3 in the magnetic disk 
produced according to the above-mentioned example 1. 

[0023] In the above-mentioned example 1, although formation of Ag film is separated from the 
formation process of a magnetic layer (CoNi film) 5 and is carried out in order to check the coat 
condition of Ag film, formation of this Ag film can also be carried out as the preceding paragraph 
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of formation of a magnetic layer 5. Moreover, in the above-mentioned example 1, although the 
DC magnetron sputtering method is used as the vacuum evaporationo approach of the covering 
metal for concavo-convex formation, this vacuum evaporationo approach may be not only the 
DC magnetron sputtering method but RF spatter, a vacuum deposition method, etc. 
[0024] The soda lime glass substrate after example 2 washing (object by which was processed 
disc-like and the chemical strengthening was carried out) was heated at 260 degrees C in the 
vacuum, and aluminum film was formed on this substrate by the DC magnetron sputtering 
method using Ar gas. When the surface roughness of the concavo-convex configuration of this 
aluminum film was measured with the sensing-pin plan (the Kosaka Laboratory make, model AY- 
31), that average-of-roughness-height Ra was 6nm, and that maximum granularity was 60nm. 
This concavo-convex configuration is shown in drawing 3 (a). 

[0025] Since aluminum at this time has much island-shape structures, a part of substrate front 
face has been exposed, aluminum coverage of the field in which much island-shape structures on 
the substrate front face at this time were formed was about 57%. Here, "aluminum coverage" is 
the average which drew the diagonal line in the photograph taken with the electron microscope, 
used as the molecule the value which integrated all the die length of aluminum particle which 
crosses each set square wire, and computed the die length of each set square wire as a 
denominator. 

[0026] After the DC magnetron sputtering method using Ar gas having covered the Ti film 3 by 
about 40nm thickness to the substrate 1 for magnetic disks produced by the above-mentioned 
approach and heating this substrate 1 to 200 degrees C like the case of said example 1 to it, the 
sequential coat of Cr substrate film 4, Co0.70Nio.30 film 5, and the carbon film 6 was carried out 
by 150nm thickness, 60nm thickness, and 30nm thickness, respectively. 
[0027] At this time, the coat of a protective coat 6 was continuously performed with the 
sputtering system of an inline type from the coat of the Ti film 3, without breaking a vacua. 
[0028] Moreover, the above-mentioned aluminum coverage produced 70%, 80% and 93%, and 
three kinds of different substrates 1 for magnetic disks. Much island-shape structures of these 
three kinds of substrates 1 are shown in drawing 3 (b) - (d), respectively. Moreover, average-of- 
roughness-height Ra was 5.4nm, 5.2nm, and 4.9nm, respectively. 

[0029] Ti film, Cr substrate film, the CoNiCr alloy film, and a carbon protective coat were 
covered with the same membrane formation conditions on these substrates 1, respectively. 
[0030] Thus, the CSS trial was carried out after applying a perphloro alkyl polyether (trade name: 
Fomblin AM2001, lubricant) on the magnetic disk with which produced aluminum coverage differs. 
The result is combined with the magnetic disk produced according to said example 1, and is 
shown in drawing 4 . 

[0031] In this drawing 4 , when said aluminum coverage performed 2,000 times of CSS in the 
magnetic disk which has the membrane structure near 93%, i.e., the continuation film, 
membranous peeling was produced, and measurement of coefficient of friction mu became 
impossible. Moreover, even if said aluminum coverage performed 16,000 times of CSS about 84% 
or less of thing, coefficient of friction mu was as good as 0.5 or less. Furthermore, if said 
aluminum coverage became 10% or less, since the average of roughness height of the irregularity 
which aluminum particle makes would be set to 2nm or less, the mechanical absorption 
phenomenon between the magnetic head and a magnetic disk occurred. 

[0032] aluminum film for concavo-convex formation was formed on the glass substrate like the 
example 3 aforementioned example 2. In this example 3, in order to change the concavo-convex 
configuration formed with aluminum film, the temperature of a substrate was changed, and nine 
substrates which. have average-of-roughness-height Ra from 1nm to 7nm were produced. In 
addition, since average-of-roughness-height Ra is smaller than 2nm, three of these nine 
substrates are a mere example of reference. 

[0033] The protective coat which consists of Ti film,. Cr substrate film, CoNiCr alloy film, and 
carbon on the same coat conditions as said example 2 was formed on these nine substrates, 
respectively. The coercive force of each disk was within the limits of 1,470**50 [Oe]. 
[0034] After applying perfluoro alkyl ether to these disks, the disk evaluator (Guzik RWA-201B) 
was used and the thin film head (3370 molds, taper flat slider) performed bit shift measurement. 



The amount of bit shifts measured by performing ABCD of a hex decimal display, and the writing 
of a FFFF pattern. Drawing 5 shows the relation between average-of-roughness-height Ra of 
each disk, and the amount of bit shifts. From this drawin g 5 , if the surface roughness of a disk 
exceeds 8nm by average-of-roughness-height Ra, the amount of bit shifts will increase rapidly. 
Thus, since the reading error of the signal recorded on the disk will arise when the amount of bit 
shifts increases, it is the quality top problem of a magnetic disk. Therefore, when head flight 
height is near 75nm, as for average-of-roughness-height Ra of the irregularity on the front face 
of a disk, it is more desirable that it is 2-5nm. 

[0035] When covering aluminum for the example irregularity formation of a comparison, aluminum 
was covered at a small coat speed, and the average of roughness height produced the magnetic 
disk like said example 2 by 5.3nm on the glass substrate except having formed the concavo- 
convex formative layer which thickness becomes from the continuation film of aluminum which is 
70nm. Said coverage was 100%, and when the matter for concavo-convex formation of this 
magnetic disk performed the CSS trial, exfoliation produced it according to the interface of the 
continuation film of aluminum, and a glass base material in 1,000 revolutions. 
[0036] 

[Effect of the Invention] Since it does not need to etch the front face of a nonmagnetic base 
material by the physical method and/or the chemical approach and can form irregularity on the 
front face of a nonmagnetic base material only with a membrane formation technique, this 
invention is simple for the actuation which forms irregularity on the front face of a nonmagnetic 
base material, and its productivity; is high, and it can improve the yield by leaps and bounds, and 
moreover, reinforcement of a nonmagnetic base material is not reduced or it does not check the 
smooth nature of the front face. 

[0037] Since the island-shape structure of discontinuous a large number was formed in the 
direction of a field of this front face on the front face of a nonmagnetic base material with the 
matter for concavo-convex formation, moreover, a nonmagnetic base material side, Upside 
layers which will be formed immediately in the matter upside for concavo-convex formation, such 
as an oxygen trap layer and a substrate layer for magnetic layers, can be made to adhere in the 
shape of a mesh in the discontinuous part of the island-shape structure of these large number. 
For this reason Exfoliation of a besides side layer and the exfoliation from the nonmagnetic base 
material side of the matter for concavo-convex formation can be prevented effectively. 
[0038] Moreover, since the matter for concavo-convex formation is not an organometallic 
compound but one sort of metal simple substances chosen from the group which consists of Ag, 
aluminum, Cu, and Au or it is the alloy which consists of two or more sorts of metal simple 
substances, the gas in which the magnetic properties of a magnetic disk are reduced does not 
occur from the matter for concavo-convex formation, for this reason magnetic properties can 
produce a good magnetic disk. 

[0039] Furthermore, [ whether the matter for concavo-convex formation is one sort of metal 
simple substances chosen from the group which consists of Ag, aluminum, Cu, and Au, and ] Or 
it is the alloy which consists of two or more sorts of metal simple substances, and although it is 
a low-melt point point comparatively, it is not a low-melt point point so extremely. Moreover, 
since the average of roughness height of the matter for concavo-convex formation put on said 
front face of a nonmagnetic base material was set to 2-8nm Since the cohesive energy between 
the metal atoms of the matter for concavo-convex formation is large, it is easy to condense on 
the front face of a nonmagnetic base material. It not only can form much island-shape structures 
easily, but Exfoliation of the matter for concavo-convex formation from a nonmagnetic base 
material can be prevented effectively. And it is hard to produce the reading error of the signal 
which it was hard to produce the mechanical absorption phenomenon between the magnetic 
layer side which will be formed on a nonmagnetic base material, and a magnetic-head side, could 
stop the amount of bit shifts small, for this reason was recorded on the magnetic disk. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing a surface concavo-convex condition typically from the electron 
microscope photograph of Ag film for concavo-convex formation produced according to the 
example 1 of this invention. 

[Drawing 2] It is the sectional view showing the outline of the magnetic disk produced according 
to the example 1 of this invention. 

[Drawing 3] It is drawing showing a surface concavo-convex condition typically from the electron 
microscope photograph of aluminum film for concavo-convex formation produced according to 
the example 2 of this invention. 

[Drawing 4 ] It is drawing showing the CSS test result of the magnetic disk produced according to 
the example 1 and example 2 of this invention. 

[Drawing 5] It is drawing showing the relation of the average-of-roughness-height Ra on the 
front face of a disk and the amount of bit shifts in the magnetic disk produced according to the 
example 3 of this invention. 
[Description of Notations] 

1 Soda Lime Glass Substrate (Nonmagnetic Base Material) 

2 Ag Film for Concavo-convex Formation 

3 Ti Film (Oxygen Trap Metal Layer) 

4 Cr Substrate Layer 

5 CoO.70NickelO.30 Film (Magnetic Layer) 

6 Carbon Film (Protective Layer) 
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DRAWINGS 



[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[ooio] *»W^)aftH, ±JJW>J:5ttlWJBjK«r« 
[0 0 1 1 ] 

DOia a «>oBflia»rtffl*it* s *# £ titcim 

*J:9*tf*t/tl«©A«*<*:t?«>S^ 211 

fi£ffl»K^¥*&a$«2 — 8 nmt^:^^ L 
[0 0 12] *^^^*5V^TfflV^H5#^tt^(*i: 
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(3) 



2 6 3 8 3 6 



[0 0 13] *»W^*3V^X, #«tt3£»*o*ffi±^ 
i3^£r£^T'#£ 0 l^i^Mg, Al, Cu£ 

10 0-4 0 O'Co^S^p&L 

[0 0 14] ^Itt^OSSliOMiDftKIl^ 

$tuSfc^"Ctt*v^s, 10 — 8 5%-Cfc5co#5 

U l o%<fc 9 <b'h£^£, IHi!b»rtffl*Ko¥ 

8nmJ:n^^i, tf;y h^:7 hfl;£/h£< fi];L5 

KSsttSA^iKS (ifbffl^iS^) fl, Sflfrtt, 5-15 
0nmt»5OiSff4U\ MfcoAttfltif fc J: 

SDflia** #«*3t#*#±^*3(t5|!flfii* 

tC, 1 0 — 5 0 nm-Cjt>5^$5)i:fftU\ £ S> 
td, QDa^f^te, 0. 05-Umffc5 

0. 1 —0. 5 u mX~foZ><Dtf& h 
[0 0 15] ^JBMJciSafc^^^fflXSfeffiv^ 



[0016] ±lETi£Jf 14> W4J1£: UCoNi 
»»«rfflt^S*frJCtt, ffl*«t, CrtfcliCr*r±a 

Jc±ia»* Yy y7m*WLrtZ>b. »«»tttt*b(cft 

r, V, Nb, Ta*5j:W3&»6>4SWJ:i9»tfiXfcl 

mcD&mMfc*? 2 w±^i»b^a^^» 

r*ri:3fts-c#6 0 -t IT, rjxfe^-Cfc, Titt# 
[0017] 

i 

S:l^^-c2oot;n»u 

roSffi±CAgSrMlt 0 ritKftfrtt, iiStioo- 
2 0 0 nmj?CC>AgSI^^Bl-r5^4 : ^ibmmLT^)2 
5 nmffOA gRjiS^Bt^ixS^-CtT^ofc,, 

[0 0 18] ^OJ;5«cLrfP«$ixfcllfli!b»«fflAg 
1 tC^i-J; 3 t-, MZffo 2 5 n m, «^fpJCDftl^ 10 0 

[0 0 19] ±1B*ft"CDfli!!i«fifcfflAgBt2**»rt*Jx 

< A r hn % *sX'<iyfmzJ: V 

iSl, r^K*Sl ^2 0 0°C^T^D^Ufc^{C x Tife 
I<!:tT^Crl4, lttI<hLT(DCoo.7oNio.30 

ms^x^-^^b^^mme^^tti^tii s o 

nrnJ?, 6 0 nmf*5j;t;3 0 nmf T*iMlUfc„ 
[0 0 2 0] T i K3C0«»a>fe(fc«IR6O 

[ 0 0 2 1 ] ^coj: 9iatM^ti/:Kr^^^(7) 
W^^l^tfctr^, 1, 5 0 0 (Oe] iS^I 
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-e&ofc. ^/t, r corner ±^wmM^m^ u 

fc&^C S SfftR (=i^** h • h • * h yTfc 

m Srlltfc^^ 3^lH]C S S*:fT<Co-Ct>«* 

[0 0 2 2] ±|5^1S0IJ 1 KiS^Ttt, C'rTil4(0 
T»-l»h7y^Iit ITT iUt3SrRtf"CV^5 

SU«>«*t7 f >f^^W«»*ttl. 3 0 0 (Oe) ti& 

i"9*fefcc rTi*Bt4<z)i l oS^lalSrSSS^^flSili 

T i BI31^C r TiffiJ^M^frbJ; 9 t^otV^ 0 
[0 0 2 3] ±IB**m fcteV*"Ctt\ A g fl|£<7>3&?f #t 

JBoWLttSrtTfeifcfc^AglltoJBdtSrWtt* (CoN 

[0 0 2 4] HJtefll 2 

iCAlIWltc 1 RgOOflfl^^Scffifi 

^Mft (/J«W5E9fK r model AY — 3 1 ) -CWJg 

$H6 0nmt?ifeofc, r. COMa^t^^U 3 (a) ^ 

[0 0 2 5] rcD^coAlte, *R^fttMK!ctCJfeo 

[0 0 2 6] JtlESrSfe-Cf^jSlSttfcaft^-f^^fflaMi 

DC-^^ho i3Ti^3^40n 
mltflML, roSSl £2 0 O'C^T^Df^Lfc^ 

CrTW4, Coo.7oNio.3ofl|5^J;W-^ 
ySl6^Will5 0nmf, 6 0 n mfffci ^ 3 0 

[0 0 2 7] r Oct T i IS3<7>ft«a>lo{*«JK6 0 



*9. Kafi««&*6r^/j:<jSK»tcl?<co3t <l 

[0 0 2 8] tfc, ±EAlSSW7 0% 8 0%^ 
J; 9 3%£ 3«3g<a*fc5«&^**;B£«l SrfE 

^0 3 (b) ~ (d) Wt^Ra 
tt s -^jh^fU 5. 4nm, 5. 2nm:&J;tM. 9n 

[0 0 2 9] rfribO^&lJiKT i CrTil> 
c o N i c r ^^fcJciW-tf^fRKR&H-^* 

[0 0 3 0] rCOj: ^tCUX^^tb^A 1 Mf^I 

(Sin B n£ :Fomblin AM200K mtiffl) Srfe*Lfc«tt:, 
CSSWkfeWIU. -t^**fi:«rlBSaiEWl^J:9 

[0-0 3 1] r<£>H|4tC;fc5^T. S"JlEA 1 m&W9 3 

^tcjo^Tte. 2, ooomocss^ofc^-e 

14, 1 6, 000@^CSS Srff Jfc o T t*««S m * s 
0. 5ETF£A#"Cfcort:. SbK, WEA l'»a*^ 
1 0%SkT ItZte&b, A 1 tt^fPSDfliESiO^Pi&aSds 

[0032] mmm 3 

«riast*« 2 1 rawc u-c, ^7^as«±j-i!flia*j*ffl 

©AlfiS^Mlt 3 AlBH^i^ 

-tfrT, 1 nm^b 7 nm^ WWfi^R a 

¥^ffi£Ra#2nm«fc0t>/h£^£>T\ 

[0 0 3 3] cixb9tk^*«±^WfBSt*6«2i:[Rl— 
W»»*tt-eT ii, Cr TiffiH. C o N i C r 

T4*y<D®Mf)\$, 1, 4 7 0150 (Oe] C0$b[S 

[0 0 3 4] :jX^f^^:/^7yi/tD7/^ 
^— TVi-Sr^fc Lfc^lC, T^^fWHt (Guzik RWA- 
201B) &fflv\ K (3 3 7 0§L 7-^77^ 

h*?^) JCtU tfy hWftSrfffcofc. try 

h>7Mll, 1 6itft*^ABCDfcj;^FFFF 
a** — vcO##j&^SrfT?fco-Cffly3£Lfco B5li, #x 
^ j*^0>3F*$j&£R a £ hf y MirORM^t 

7*^*? i^mm u^ff #<o«g^Bt 9 i 7 — c 5 r. t 
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(5) 
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[0 0 3 5] Jfc&fliJ 

tr- k-ca i Mix, #7*£«±tc¥*Mfi£a* 

5. 3 nratW7 0 nmCDA 1 OXtfURft* & ft £ [U] 

ffl*Kii«ria«li*** i o o%r*fe9, css«^ 

Zte^tck^Z, 1, 0 0 OIsHB-CA 1 ©5g««i:^9 
[0 0 3 6] 

[0 0 3 7] Sfc, Dflfli»*ffl»»tcj:i?#a[tt3t«Pfls: 

tds-et, rofca&tc, r.o±««<oftfi«^ 
[oo3 8] m&w&mmm't, **A«<b*ft 

-Ctttt<T* Ag, A 1 „ Cutect(;Au^?)fe58J: 



[0 0 3 9] S^tCl, Qfli£b7gja/B*JtW:* Ag, AK 
Cui3J:t5Au^bdtSWJ:l9 Kftit l 5B<E>&fS*# 

[Hi] #»Wo*16«lifci9f^«bfc0fli0i**fflA 

[B2] *««©Sat«l»cj; OfM^fcAMW*-* 
[0 3'] **WO*li0y2^J:OfN«LfcDOi!!i**fflA 

[HI 4] *»^o»lS«ifcJ;T/*JKW2Jc.J:?lfP«L 
t^r^^^^C S Sf*Ril£S£^-f-|2l"CfcS B 
[El 5] #IBW©SB6ffil3^J:0f^«Lfc«ft7*-f^^ 

2 DOifh^fflAglR 

3 T il «#h7y^ft«l) 

4 c r rmm 

5 C oo. 7oN i o. 3ofl^ ($£f£jf) 

6 *-i$ism mmm) 



[12] 




6 

■5 CoNiffc 
J Tifc 
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[El 4] 
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*:EJfiF*BET|T+*:KiHaEBr 3TI5f11if 
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